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ABSTRACT 
 
Introduction: Untreated waste being discharged into the environment due to proliferation of poultry 
and fish farms can constitute a public health threat to human. Listeria, an emerging pathogen is 
commonly associated with food. This study aimed at determining the antibiotic resistant pattern of 
Listeria species isolated from poultry droppings and fish pond water in Ibadan.  
Materials and Methods: Poultry waste and fishpond water samples were collected between April 
and July, 2016. Listeria Selective Agar was used to isolate Listeria species and identified using 
conventional methods. Antimicrobial susceptibility testing was done using the Kirby-Bauer disk 
diffusion method against ampicillin, cloxacillin, amoxicillin, streptomycin, ceftriazone, 
chloramphenicol, ciprofloxacin, ofloxacin, sulfamethoxazole-trimethoprim and tetracycline.  
Results: A total of forty samples were collected and 105 Listeria spp. isolated; 62.9% from poultry 
waste and 37.1% from fishpond water.  From the institutional fish pond and poultry waste, 18.1% 
and 51.4% isolates were obtained while from private fish pond and poultry waste, 19.1% and 11.4% 
isolates respectively were obtained. The isolates were Listeria monocytogenes (27.6%), L. innocua 
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(8.6%), L. ivanovii (16.2%) and other Listeria spp. (47.6%). All the isolates were resistant to 
ampicillin and ciprofloxacin; all L. monocytogenes, L. innocua and L. ivanovii were resistant to 
ceftriaxone, but 89.3% of the other Listeria spp. showed resistance. Furthermore, all (100%) the 
isolates obtained from private poultry farm were resistant to chloramphenicol while 53.3% were 
resistant to trimethoprim/sulfamethoxazole. Also, 12.2% of the isolates were found to be resistant to 
a combination of six antibiotics including: Ampicillin, amoxicillin, ceftriaxone, streptomycin and 
trimethoprim/sulfamethoxazole.  
Conclusion: This study revealed that poultry waste and fish pond water from the selected farms 
could be a potential source for the transmission of multi-drug resistant bacteria to humans. Proper 
treatment of poultry waste and fish pond water should be ensured before discharge into the 
environment. 
 
 
Keywords: Listeria species; antibiotics resistance; fish pond water, poultry waste.  
 
1. INTRODUCTION 
 
Listeria species are members of the family 
Listeriaceae, with eleven species of Listeria 
within the phylogeny and include L. 
monocytogenes, L. ivanovii, L. grayi, L. innocua, 
L. welshmeri, L. seeligeri, L. marthii, L. maris, L. 
rocourtiae, L. fleischmannii and L. 
weihenstephanensis [1]. Some Listeria spp. are 
pathogenic causing opportunistic infections in 
both human and animals leading to Listeriosis; 
among these, Listeria ivanovii and L. 
monocytogenes cause infections in animal and 
human [2]. Listeriosis is an emerging infectious 
disease of major public health concern  
worldwide because it is associated with food-
borne outbreak with significant risk of morbidity 
and mortality [3]. The main route of entry of this 
pathogen is the intestinal mucosa of the host 
after ingestion. The clinical manifestations of 
listeriosis depends on the host and may be either 
invasive, when L. monocytogenes penetrates the 
blood-brain-barrier causing severe infections of 
the brain or non invasive, when the placental is 
penetrated leading to infection of the foetus. 
Invasive form of listeriosis affects high-risk 
people, including immunocompromised 
individuals, neonatal, and elderly persons usually 
present with septicemia or meningitis [4]. While 
non-invasive listeriosis, also referred to as febrile 
listerial gastroenteritis is a milder form of 
infection; It manifests symptoms such as 
diarrhea, fever, headache and muscle pain [5]. 
 
The most important aspect of this organism in 
food hygiene is the ability of the bacteria to 
survive in a wide range of temperatures and 
biofilms formation on various environmental 
surfaces, which serve as natural habitats or 
reservoirs [6]. The raising of food animals with 
antibiotics either as growth promoters of for 
infection control results in harboring significant 
populations of antibiotic-resistant bacteria, which 
can be transmitted to humans through direct 
contact with the animals or through their products 
such as meat, eggs, and milk [7]. Aquatic 
ecosystems such as fish ponds and rivers have 
been recognized as a reservoir of antibiotic 
resistant bacteria and antibiotic resistance genes 
[8]. An outbreak of listeriosis was reported in a 
herd of cattle [9] from the south-western city of 
Ibadan while in a recent study conducted also in 
Ibadan on abattoir wastewater, Listeria spp. 
isolated from the wastewater include  L. 
monocytogenes (26.8%), L. innocua (20.7%), L. 
ivanovii (18.3%) and other Listeria species 
(34.2%) [10]. 
 
A number of studies have reported isolation of 
Listeria species in Nigeria and elsewhere from 
food animals and their products such as pork, 
cattle and fish [11,12] as well as from 
environmental samples including municipal 
water, and abattoir wastewater [10,13]. However, 
there is a dearth of information from poultry 
waste and fish pond water especially in Nigeria. 
There are reports of resistance of Listeria spp. to 
antibiotics such as chloramphenicol and 
ampicillin [14]. In a study conducted on human 
samples and slaughterhouse, it was observed 
that Listeria species exhibited a high level of 
resistance to antibiotics such as clindamycin, 
daptomycin, fluoroquinolone as well as to the 
third and fourth generation antibiotics 
cephalosporins [15]. Also in a recent study 
carried out in Ibadan on samples collected from 
abattoir slaughter slab and drainage, all the 
Listeria spp. were found to be resistant to 
ampicillin together with a high resistant rate to 
ceftriazone, amoxicillin/clavulanate and 
tetracycline [10]. This present study was 
therefore carried out to determine the occurrence 
and antibiotic resistant pattern of Listeria species 
isolated from poultry droppings and fish pond 
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water from private and tertiary farms in Ibadan 
metropolis. 
 
2. MATERIALS AND METHODS 
 
2.1 Study Area 
 
The study sites were private poultry farm in 
Moniya, private fish farm in Ojoo and University 
of Ibadan poultry farm and fish pond. Ibadan is 
located in South-western part of Nigeria, it was 
founded in 1829; it is the largest city in West 
Africa. Ibadan is located at 70 24’N; 30 54’E; 234 
m above sea level [16]. 
 
2.2 Sample Collection 
 
Samples of poultry waste and fish pond water 
were aseptically collected into sterile sampling 
bottles. Samples were transported immediately 
to the laboratory in ice packs for microbiological 
analyses. Samples were collected weekly over a 
period of ten weeks between April and July, 
2016. 
 
2.3 Isolation and Identification of Listeria 
Species 
  
Isolation of Listeria species was carried out 
according to the method of Akano et al. [17]. 
Analysis of the poultry wastes and fish pond 
water was carried out using the Listeria Selective 
Agar Base (Oxoid). The media was prepared 
according to manufacturers’ instruction and 
supplemented with a vial of Listeria Selective 
Supplement. The poultry wastes and fish pond 
water were serially diluted and the standard pour 
plate technique was used by plating out 1 ml of 
the appropriate dilutions on the listeria selective 
agar. The cultured plates were incubated at 35°C 
for 24-48 hours. Colonies with gray colour and 
dark background, were sub-cultured on Listeria 
Selective Agar media to obtain pure isolates and 
the isolates were identified using standard 
biochemical tests. 
   
2.4 Antibiotics Susceptibility Test of the 
Isolates 
 
Using the standard disk diffusion technique on  
Mueller-Hinton agar, antibiotics susceptibility  
test of the isolates was carried out based on the 
recommendation of Clinical Laboratory 
Standards Institute [18]. A total of ten antibiotics 
obtained from Oxoid, U.K. were used which 
include: tetracycline (30 µg), streptomycin (10 
µg), cloxacillin (5 µg), ofloxacin (5 µg), amoxillin 
(5 µg), ceftriaxone (30 µg), sulfamethoxazole-
trimethroprim (25 µg), chloramphenicol (30 µg), 
ampicillin (10 µg) and ciprofloxacin (5 µg). The 
isolates were sub cultured and colonies of 18-24  
hour old culture was picked and suspended in a  
tube containing sterile normal saline with  
turbidity adjusted to 0.5 McFarland standards. 
The suspension was uniformly spread over 
already prepared solidified Mueller Hinton agar 
plates using a sterile swab stick. Sterile forceps 
was used to aseptically place the antibiotics disc 
on the inoculated plates and incubated at 37°C 
for 18-24 hours. After the incubation period, the 
zones of inhibition were measured, recorded and 
interpreted using the CLSI standards. 
 
3. RESULTS 
 
A total of 105 Listeria spp. were isolated from 
poultry waste and fishpond water samples 
comprising of 66 (62.9%) and 39 (37.1%) 
isolates from poultry waste and fishpond water 
samples respectively. The occurrence of the 
isolates showed that 29 (27.6%) were Listeria 
monocytogenes; 17 (16.2%) were L. ivanovii, 9 
(8.6%) were L. innocua while 50 (47.6%)  
belongs to other Listeria species (Table 1). 
 
The antibiotic susceptibility test results revealed 
that all (100%) the Listeria isolates were resistant 
to ampicillin and ciprofloxacin. Likewise, all 
(100%) the L. ivanovii were resistant to cloxacillin 
and similarly, all (100%) the L. ivanovii, L. 
innocua and L. monocytogenes were resistant to 
ceftriaxone. Furthermore, the results of the 
susceptibility test showed that resistant to 
ceftriaxone, cloxacillin and sulfamethoxazole-
trimethoprim were 97.1%, 83.8% and 53.3%   
respectively while it was observed that among 
the isolates that showed resistant to 
sulfamethoxazole-trimethoprim, the highest was 
among the L. ivanovii (58.8%) followed by          
L. monocytogenes (58.6%), the other Listeria  
spp. (50.0%) and L. innocua (44.4%). However, 
a low resistant rate was observed among the 
isolates to tetracycline (29.5%), chloramphenicol 
(15.2%) and streptomycin (32.4%). Moreover, 
none of the L. ivanovii, L. innocua and                      
L. monocytogenes showed any resistance to 
ofloxacin (Table 2).   
 
In addition, all (100%) the isolates obtained from 
the fish pond water exhibited resistant to 
ceftriaxone while it was 94.4% resistance for 
isolates from the poultry waste. While the Listeria 
spp. isolated from the poultry waste showed 
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1.5%, 22.7% and 39.4% resistance to ofloxacin, 
chloramphenicol and tetracycline respectively, 
none of the isolates obtained from the fish pond 
water samples showed any resistant to the 
antibiotics. However, all (100%) the isolates 
obtained from the institution fish pond water 
samples were resistant to sulfamethoxazole-
trimethoprim while those isolated from the private 
fishpond water showed resistance of 50% to the 
antibiotic. Similarly, the rate of resistance of the 
Listeria isolates from the private poultry farm to 
tetracycline (100%), sulfamethoxazole-
trimethoprim (100%) and chloramphenicol 
(91.7%) were high while the ones isolated from 
the institutional fishpond showed a lower 
resistance of 25.9%, 29.6% and 7.4% to the 
antibiotics respectively (Table 3).  
 
The result of the phenotypes of resistance of the 
isolates to antibiotics from the fish pond water 
and the poultry waste is as shown in Table 4 and 
Table 5 respectively. The result showed that from 
fishpond water, all (100%) the isolates were 
resistant to the combination of three antibiotics 
that included ampicillin, ceftriaxone and 
ciprofloxacin while 74.4% of the isolates were 
resistant to another set of three drugs which 
include: sulfamethoxazole-trimethoprim, 
ceftriaxone and ciprofloxacin. It was also 
observed that 41.0% of the isolates were 
resistant to the following four drugs: 
streptomycin, sulfamethoxazole-trimethoprim, 
ceftriaxone and ciprofloxacin while 35.9% of the 
isolates were resistant to the combination of 
another set of four drugs including amoxillin, 
sulfamethoxazole-trimethoprim, ceftriaxone and 
ciprofloxacin.  Furthermore, among the isolates 
obtained from the poultry wastes, 72.7% were 
resistant to the combination of ampicillin, 
ceftriaxone and ciprofloxacin while it was 
observed that 10.5% were resistant to a 
combination of six antibiotics including ampicillin, 
streptomycin, sulfamethoxazole-trimethoprim, 
chloramphenicol, ciprofloaxin and tetracycline 
while 1.5% of the isolates were resistant to a 
combination of another set of six antibiotics 
including ampicillin, tetracycline, amoxicillin, 
ciprofloaxin, sulfamethoxazole-trimethoprim and 
chloramphenicol (Table 5). 
 
4. DISCUSSION 
 
In Nigeria, little is known about the true state of 
listeriosis especially in relation to the 
environment because there have not been 
comprehensive studies carried out on Listeria in 
the country. Although, listeriosis is an important 
disease of public health and animals coupled 
with the possibility of the environment being a 
route of transmission, there has been little or no 
attention given to it. Isolation of L. 
monocytogenes and L. ivanovii from both the fish 
pond water and the poultry waste studied is an 
indication that the possibility of these 
environmental samples serving as route of 
transmission of the pathogens to both human 
and animals cannot be ruled out because these 
Listeria species has been reported to be 
responsible for illness in human and animals. 
While L. monocytogenes is principally a 
pathogen of human and animals, L. ivanovii is a 
pathogen of animals as well as being implicated 
in human infection occasionally [2]. Different 
species of Listeria were isolated from the 
environmental samples studied which 
corroborates previous reports in which Listeria 
species were isolated from environmental 
samples including abattoir wastewater, butchers 
tables, fresh water samples and municipal waste 
effluents [1,10,15,19]. It was observed from this 
study that the occurrence of the isolates was 
27.6% (L. monocytogenes), 16.2% (L. ivanovii) 
and 8.6% (L. innocua); This is similar to the rate 
of occurrence of the isolates in a recent study 
conducted on abattoir wastewater in which L. 
monocytogenes had the highest rate of 
occurrence compared to the other species [10].  
However, from the fish pond, the occurrence of 
the isolates as observed in this study was lower 
compared to same isolates from the poultry 
droppings. The reason for this may be as a result 
of the direct introduction of antibiotics into the 
fish pond water which might have possibly 
eliminated the susceptible strains thereby 
reducing the microbial load. 
 
The resistance of the isolates obtained in this 
study to ampicillin (100%) is comparable to the 
(total resistance) reported from previous studies 
which was carried out on homemade white 
cheese and fishes respectively [20,21]. In a study 
carried out in South Africa [13], resistance of 
Listeria to ciprofloxacin (91%) was high but a bit 
lower compared to the 100% observed in this 
study, the little disparity may be due to the 
studied samples. The South African study was 
on municipal wastewater. However, this 
observation is not in agreement with 0% 
ciprofloxacin resistance reported from a study                
on ready to eat foods in South Africa as well              
as another study from Mangalore, India on 
clinical and food samples [22,23]. Generally, 
resistance of the isolates in this study to 
chloramphenicol (15.2%), tetracycline (29.5%) 
  
 
 
Falodun and Amusan; JABB, 13(4): 1-8, 2017; Article no.JABB.34566 
 
 
 
5 
 
and ofloxacin (0.9%) was lower compared to the 
resistance reported on abattoir wastewater to the 
same set of antibiotics which were 41.5%, 65.5% 
and 6.1% for chloramphenicol, tetracycline and 
ofloxacin respectively [10]. However, the                  
latter study was on abattoir wastewater as 
against the poultry waste and fish pond water in 
this study.  
  
Table 1. Number and percentage of occurrence of Listeria spp. isolated from the 
environmental samples n(%) 
 
Source Listeria 
monocytogenes 
Listeria 
ivanovii 
Listeria 
innocua 
Listeria 
spp. 
Total 
Poultry waste 
(Institution) 
12 (11.4) 12 (11.4) 2 (1.9) 28 (26.7) 54 (51.4) 
Poultry waste (Private)  7 (6.7)   1 (1.0) 0 (0.0)  4 (3.8) 12 (11.4) 
Fish pond water 
(Institution) 
 6 (5.7)   2 (1.9) 3 (2.9)  8 (7.6) 
 
19 (18.1) 
Fish pond water 
(Private) 
 4 (3.8)   2 (1.9) 4 (3.8) 10 (9.5) 20 (19.1) 
Total 29 (27.6) 17 (16.2) 9(8.6) 50 (47.6) 105 (100.0) 
 
Table 2. Antibiotic resistance patterns of all the Listeria spp. isolated from the environmental 
samples n(%) 
 
Antibiotics L. monocytogenes 
N=29 
L. ivanovii 
N=17 
L. innocua 
N=9 
Listeria spp. 
N=50 
Total 
N=105 
 
Ampicillin (10µg) 29 (100.0) 17 (100.0) 9 (100.0) 50 (100.0) 105 (100.0) 
Streptomycin (10µg) 11 (37.8) 5 (29.4) 1 (11.1) 17 (34) 34 (32.4) 
Ceftriazone (30µg) 29 (100.0) 17 (100.0) 9 (100.0) 47 (94.0) 102 (97.1) 
Chloramphenicol  (30µg)  7 (24.1)  2 (11.7) 0 (0.0)  7 (14.0) 16 (15.2) 
Sulfamethoxazole 
Trimethroprim (25µg) 
17 (58.6) 10 (58.8) 4 (44.4) 25 (50.0) 56 (53.3) 
Cloxacillin (5µg) 26 (89.7) 17 (100.0) 7 (77.8) 38 (76.0) 88 (83.8) 
Tetracycline (30µg) 8 (27.6) 5 (29.4) 1 (11.1) 17 (34.0) 31 (29.5) 
Ciprofloxacin (5µg) 29 (100.0) 17 (100.0) 9 (100.0) 50 (100.0) 105 (100.0) 
Ofloxacin (30µg)  0 (0.0) 0 (0.0) 0 (0.0)  1 (2.0) 1 (0.9) 
Amoxicillin (25µg) 7 (24.1) 6 (35.3) 0 (0.0) 14 (28.0) 27 (54.0) 
 
Table 3. Antibiotic resistance patterns of the Listeria spp. isolated from different sources 
 
Antibiotics  FPI 
n=19 
FPP 
 n=20 
PWI 
 n=54 
PWP 
n=12 
FPW  
n=39 
PW  
n=66 
Ampicillin (10µg) 19 (100.0) 20 (100.0) 54 (100.0) 12 (100.0) 39 (100.0) 66 (100.0) 
Streptomycin (10µg) 5 (26.3) 12 (60.0) 12 (22.2)   5 (41.7) 17 (43.6) 17 (25.8) 
Ceftriazone (30µg) 19 (100.0) 20 (100.0) 51 (94.4) 12 (100.0) 39 (100.0) 63 (95.5) 
Chloramphenicol  (30µg) 0 (0.0)  0 (0.0)  4 (7.4) 11 (91.7)   0 (0.0) 15 (22.7) 
Sulfamethoxazole 
Trimethroprim(25µg) 
19 (100.0) 10 (50.0) 16 (29.4) 12 (100.0) 29 (74.4) 28 (42.4) 
Cloxacillin (5µg) 17 (89.5) 16 (80.0) 48 (88.9)  7 (58.3) 33 (84.6) 55 (83.3) 
Tetracycline (30µg) 0 (0.0)  0 (0.0) 14 (25.9) 12 (100.0)   0 (0.0) 26 (39.4) 
Ciprofloxacin (5µg) 19 (100.0) 20 (100.0) 54 (100.0) 12 (100.0) 39 (100.0) 66 (100.0) 
Ofloxacin (30µg) 0 (0.0)  0 (0.0)  1 (1.9)  0 (0.0)   0 (0.0)  1 (1.5) 
Amoxicillin (25µg) 10 (50.0) 10 (50.0)  8 (14.8)  0 (0.0) 20 (51.3)  8 (12.1) 
Keys FPI: Fishpond water from the institution, FPP: Fish pond water from the private farm 
PWI: Poultry waste from the institution, PWP: Poultry waste from private farm 
FPW: Total from both fish pond water, PW: Total from both poultry waste 
 
 
  
 
 
Falodun and Amusan; JABB, 13(4): 1-8, 2017; Article no.JABB.34566 
 
 
 
6 
 
Table 4. Antibiotypes resistance pattern of Listeria species isolated from fish pond water 
samples. n(%) 
 
Antibiotypes L. monocytogenes 
(n=10) 
L. ivanovii 
(n=4) 
L. innocua 
(n=7) 
Listeria spp. 
(n=18) 
Total 
(n=39 
AMX-STR 4 (10.3) 1  (2.6) 0 (0.0) 2 (5.1) 7 (10.3) 
STR-SXT 5   (12.8) 1  (2.6) 4  (10.3) 6  (15.4) 16  (41.0) 
SXT-AMX 4   (10.3) 3  (7.7) 0  (0.0) 7  (10.3) 14  (35.9) 
AMP-CRO-CIP 10  (25.6) 4  (10.3) 7  (18.0) 18  (46.2) 39   (100) 
AML-SXT-STR 4   (10.3) 1  (2.6) 0  (0.0) 2  (5.1) 7  (10.3) 
SXT-CIP-CRO 8   (20.5) 3  (7.7) 4  (10.3) 14 (35.9) 29  (74.4) 
STR-CIP-CRO 5   (12.8) 2  (5.1) 4  (10.3) 9  (23.1) 20  (51.3) 
AMX-CIP-CRO 4   (10.3) 3  (7.7) 0  (0.0) 8  (20.5) 15  (38.5) 
SXT-CRO-CIP-AMX 4   (10.3) 3  (7.7) 0  (0.0) 7  (10.3) 14  (35.9) 
STR-AMX-CRO-CIP 4   (10.3) 1  (2.6) 0  (0.0) 2  (5.1) 7  (10.3) 
SXT-STR-CIP-CRO-
AMP 
5   (12.8) 1  (2.6) 4  (10.3) 6  (15.4) 16  (41.0) 
 
Table 5. Antibiotypes resistance pattern of Listeria species isolated from poultry waste n(%) 
 
Antibiotypes L. monocytogenes 
n= 19 
L. ivanovii 
n=13 
L. innocua 
n=2 
Listeria spp. 
n=32 
Total 
n =66 
CRO-CIP 12 (18.2) 11 (16.7) 2 (3.0) 23 (34.8) 48 (72.7) 
 
AMX-STR 0 (0.0) 1 (1.5) 0 (0.0) 0 (0.0) 1 (1.5) 
 
STR-SXT 1 (1.5) 3  (4.5) 0 (0.0) 3  (4.5) 7  (10.5) 
 
SXT-AMX 0 (0.0) 1  (1.5) 2  (3.0) 0 (0.0) 3  (4.5) 
 
AMP-CRO-CIP 12 (18.2) 11 (16.7) 0 (0.0) 23 (34.8) 48 (72.7) 
 
AML-SXT-STR 0 (0.0) 1  (1.5) 0 (0.0) 0 (0.0) 1  (1.5) 
 
SXT-CIP-CRO 2  (3.0) 3  (4.5) 0 (0.0) 4  (6.0) 9  (13.5) 
 
STR-CIP-CRO 3  (4.5) 2  (3.0) 0 (0.0) 2  (3.0) 7  (10.5) 
 
AMX-CIP-CRO 3  (4.5) 3  (4.5) 0 (0.0) 2  (3.0) 8  (12.0) 
 
SXT-CRO-CIP-AMX 0 (0.0) 1  (1.5) 0 (0.0) 0 (0.0) 1  (1.5) 
 
STR-AMX-CRO-CIP 0 (0.0) 1  (1.5) 0 (0.0) 0 (0.0) 1  (1.5) 
 
SXT-STR-CIP-CRO 1 (1.5) 2  (3.0) 0 (0.0) 1  (1.5) 4 (6.0) 
 
TET-STR-CIP-CRO 0 (0.0) 2  (3.0) 0 (0.0) 1  (1.5) 3  (4.5) 
 
AMP-STR-SXT-C-CIP-TET 3  (4.5) 0 (0.0) 0 (0.0) 4  (6.0) 7  (10.5) 
 
AMP-TET-AMX-CIP-SXT-CHL 0 (0.0) 0 (0.0) 0 (0.0) 1  (1.5) 1 (1.5) 
 
Keys: TET- Tetracycline, STR- Streptomycin, CHL- Chloramphenicol, CRO- Ceftriaxone, CIP- Ciprofloxacin,  
SXT- Sulfamethoxazole-trimethoprim, AMP- Ampicillin, AMX- Amoxicillin 
 
However, the results from this present study also 
revealed that the isolates from the fish pond 
water samples had a higher resistance (74.4%) 
to sulfamethoxazole-trimethoprim than that of the   
poultry waste samples (42.4%). This may be as a 
result of direct release of antibiotics into the fish 
pond. In addition, the total resistance to 
sulfamethoxazole-trimethoprim observed in both 
the institutional fish pond isolates and the private 
poultry farm isolates were much higher than 50% 
and 29.6% resistance which was observed in the 
isolates from the private fish pond water and 
institution poultry farm respectively. The reason 
for these differences may be as a result of 
misuse of this antibiotic on different farms 
sampled. This observation however is not in 
agreement with the resistance rate (17.1%) 
reported from a study on frozen burger patties in 
Malaysia [24]. Similarly, the resistance observed 
for L. monocytogenes (100%), L. ivanovii 
(100%), L. innocua (100%) and the other Listeria 
spp. (94%) to ceftriaxone in this study is a bit 
higher than the ones reported by Falodun et al. 
[10] where resistance to the same antibiotic was 
90.9% (L. monocytogenes), 82.4% (L. innocua), 
73.3% (L. ivanovii) and 92.9% (other Listeria 
spp.). The observation from the result of the 
susceptibility test in this study showed that 
resistance of the isolates obtained from the fish 
pond water samples (100%) and poultry waste 
samples (95.5%) to ceftriaxone were high; the 
high resistant to this third generation antibiotic 
may be as a result of the development of natural 
resistance to the antibiotic. Moreover, resistance 
of the isolates to chloramphenicol (0%) as 
observed in this study for both the institutional 
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and private fish pond water samples, is in 
agreement with (0%) resistance reported in 
Malaysia and Mangalore, India [23,25]. Whereas, 
the resistance (91.7%) of the isolates from the 
poultry waste of the private farm to 
chloramphenicol is much higher than the 7.4% 
resistance obtained from the poultry waste of the 
institutional farm. This may be due to possible 
misuse of this antibiotic in the private poultry 
farm, while it may be that there is possibility of 
proper regulation of antibiotics usage in the 
Institutional farm. 
 
5. CONCLUSION 
 
In conclusion, the result of this study has further 
confirmed a high occurrence of Listeria species 
in environmental samples; L. monocytogenes is 
prevalent in the studied samples as well as a 
sizeable percentage of occurrences of L. 
ivanovii. The prevalence of these two species 
which have been implicated as human and 
animal pathogens could lead to the outbreak of 
listeriosis, which may results into death in poultry 
and fishes. The high antibiotic resistance 
exhibited by L. monocytogenes and L. ivanovii in 
these two environmental samples to ampicillin, 
ciprofloxacin and sulfamethoxazole-trimethoprim 
is suggestive of possibility of misuse of 
antibiotics either for  therapeutic or other 
purposes in both fish pond and the poultry. This 
may lead to emergence, selection and 
dissemination of antibiotic resistant pathogenic 
Listeria species. Similarly, the high resistant 
exhibited by the Listeria spp. in this study to the 
third generation cephalosporins (ceftriaxone) 
which is the last resort for the treatment of 
listeriosis portend a difficult scenario for the 
treatment of listeriosis infection in the study           
area if there is outbreak of infection. Hence, 
adequate measures are to be put in place to 
regulate the use of antibiotics in animal 
husbandry and treatment of effluents and waste 
generated before they are discharged into the 
environment.  
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